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a salad dressing, and has other food uses (it is part of a 
soldier's rations, apparently of his emergency rations 
too), and it has various vises in the arts, the most im- 
portant for our purpose being in the treatment of 
stones of certain types. After the classical period, 
we find in Agricola, as already noted, its use in assay- 
ing. We must conclude either that different substances 
are meant by acetum and that these were carelessly 
confused by Pliny and Vitruvius, or that acetum is 
actually vinegar, for no other one thing will so nearly 
meet the description as vinegar. 

Let us return to Hannibal's pass. Let us further 
assume that he crossed by the Col du Clapier, where the 
rock is largely calcareous schist. We may think that 
the landslip left a broken, irregular surface, with 
numerous crevices where a liquid could lodge and so 
penetrate into the more solid rock below. The only 
stone upon which acetic acid acts readily is limestone, 
out of which it removes the calcium. Heating will 
accelerate the reaction somewhat, but at any rate the 
acid would act at a far lower temperature than would 
water. Even a small amount of acid would start a 
softening process which would make the rock far more 
easily workable by tools than it had been before. 
Such a thing would make a good story, and might 
easily develop into a tradition of the sort that Livy 
follows, a tradition that seemed to say that the whole 
surface was so treated. It may have been, but this is 
not a necessary part of the story. I believe, then, 
that Hannibal did use vinegar. I do not know how 
much: to soften the entire roadway would have de- 
manded a quantity of vinegar almost beyond credi- 
bility. Dio (36.18) tells us that traitors in Eleuthera, 
when the town was under siege, saturated a brick 
tower and thus rendered it weak enough to be over- 
thrown. This might have been effected in two ways, 
by the action of the acid on mortar, if the tower was 
so built, or by the action of the acid on the porous, 
sundried brick out of which the tower was probably 
constructed. When once the power of vinegar to 
dissolve limestone was established, unscientific writers 
might easily attribute to it similar powers over other 
kinds of stones that were really immune. I admit at 
once that this is not altogether satisfactory. Pliny 
may be excepted, but Vitruvius was a practical archi- 
tect, presumably familiar with the properties of build- 
ing stones, and it is hard to see how he could have been 
so badly mistaken. But mineralogy was not a science 
that had been highly developed by the Romans (com- 
pare Moore, Ancient Mineralogy, 1), and their nomen- 
clature may have been at fault. So it appears to have 
been in a passage of Ovid (Met. 7. 107-108) where 
silex is used of limestone, though this may be mere 
poetic license. 

One more conjecture should be considered. Henne- 
bert (Vie d'Annibal, 2.253 ff.) and Morris (Hannibal, 
100) believe that what Livy calls ccelum was an ex- 
plosive (compare Felice Ferrero, The Valley of Aosta, 
143 ff.; I owe the reference to Professor Knapp). 
Probably the only thing known to antiquity that 
might be so described was Greek fire, presumably a 



mixture of sulphur with asphalt or another bitumen- 
product. That this had any rending power is doubt- 
ful; that it produced heat is certain; that it could act 
as a solvent and function in the other ways described 
by our authorities is impossible. I shall discuss the 
question elsewhere. It must be regarded as a possi- 
bility, however, that Hannibal used this in building his 
road. 

It appears, then, that we may accept Livy's narra- 
tive as it stands, except the perpendicular thousand- 
foot cliff, which should probably be regarded as a steep 
descent on which a thousand lineal feet of road had 
been carried away. As Hannibal had acetic acid, in 
the form of vinegar or sour wine, and as acetic acid is a 
solvent for certain kinds of stone, we may accept that 
part of the story, and we are then led to the conclusion 
that Hannibal crossed by the Col du Clapier, for there 
conditions would have been most favorable for this 
method, and apparently only there could such a method 
have been used with any prospect of success. A more 
complete examination of the arguments for this pass 
will be given at another time. Despite the critics, 
there is nothing inherently impossible or even im- 
probable in Livy's narrative, except that it is not ex- 
pressly confirmed by Polybius. 
University of Pittsburgh Evan T. Sage 
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A newspaper report of forest fires, under date of 
November 9, 1922, says: 

A state forestry report just made tells of fire being 
spread by bursting stones which were in the path of 
fires and were heated to such an extent that they flew 
into pieces. 

A still more interesting instance is found in an 
article entitled The Land of the Free in Africa, in The 
National Geographic Magazine 42.425-426 (October, 
1922). In describing a remarkable road built through 
the jungle, the author, Mr. Harry A. McBride, says: 

Huge boulders of rock would come to light, often in the 
exact center of the roadway. No tackle, chains, or 
tractors were available; so great fires were built in 
trenches dug around the rocks, heating the stone until 
it cracked, and, piece by piece, could be removed. 
Muhlenberg College, Robert C. Horn 

Allentown, Pa. 
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Etruscan Tomb Paintings: Their Subjects and Sig- 
nificance. By Frederik Poulsen. Translated by 
Ingeborg Andersen. New York: Oxford University 
Press, American Branch (1922). Pp. x + 63; 
Figures 47. $5-65- 

The importance of this book is as great as the num- 
ber of its pages is small. At last a book exists in 
English that gives a clear and satisfactory discussion 
of the chronology and the meaning of the fascinating 
frescoes on the walls of the chamber tombs of Etruria, 
couched in a style that makes it a pleasure for the 
scholar and the layman alike to read. The distin- 



